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(§) Imago CQmmunicating apparatus. 

(§) In an knage comniunication apparatus^ an the 
recoiding of a recwed imaga, there is dfecrimi- 
naled whether the received image to t>e 
recoided as a cdor image or as a monochroma- 
tic ifnage, and the nunr*er of color image 
firam^and the number of monochromatic im- 
age names, recorded or to be recorded, are 
sepaiately counted. Also there is discriminated 
whether the image to be transmitted is a color 
image or a monochromatic mage, and the num- 
. ber of color 6flf*age fran>es and the number of 
monochromaiic tnape frames, to be transmtt- 
led, are separately oounted. Also displayed is 
the mode capable of color anage bansmission 
or the mode incapable of cdor image transmis- 
sion, and, at the receiving side^ there fs dis- 
played the presence or absence of color image 
producing abiliy. These features enable etfi- 
penl handling of a mixed file contaming coltDr 
images and monochromatic images, and the 
operator can be assured of smooth operations. 
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BACKGROUND OF T^g INVENTION 

Field ofjhe Invention 

The present invention relates to an image corn- B 
munM:ating apparatus, and more partit;ularly to an im- 
age communicating apparatus capable of transmrt- 
ling and/or recervmg a cotor imageL 

Related Background Art io 

With the recent progress in the furtctions of the 
image recovtjir>g means and image display means, 
the color copying ntachines and the color printers are 
t>ecoming rapidly poputar, and» also in the field of inv is 
age communicating apparatus, cdlor faCdunQe appa- 
ratus and similar produce are being developed. 

However such color copying machine or color fac- 
simile apparatus is pnncipalJy designed for the color 
image only, and is geoerBlly more bulky and more ex- 20 
pensfvfl than the apparatus for handling monochrty 
matic Image. 

On the other hand, the communication method 
for the color lacsimile is Kwing standardized under the 
rrU-T recomrnendalion (formerly CCITT reconwnen- 25 
daUon), end JPEG (Joint Photographic Expert 
Gioup) sysiefTi. ror color image encoding, is already 
adopted a« a pan of T.OO senes. 

Also ds the recordirrg method for the color facsr- 
mile^ there atro ajready known the thermal sublimation 30 
transfer methods thermal fusion transfer method, 
electrophotographic method, ink jet recording method 
etc. among which the former three ar^ superior in the . 
color reproducirig capability and are sultat)le for use 
in the apf>aratu& de^ign^ o^clusrvely for the color in>- 35 
age. txil are axpertfiiv^ in the running cost On the 
other hand, the ink jet recording method is already 
used in the color primers, and Is attracting attantk>n 
as an irmxpensive method easily adapt^e to color 
image and black-and-whHe image, though it ts inferior 40 
in the cotor reproducing abif fty to the fonmer three. • 

As explained in the loregoing, color image proc- 
essing has become popiiar in the communication 
equipment, and various products have been commer- 
cialized in the field of cdor facsimile, but such prod- 46 
ucts need to t>e improved in the foOowing aspects: 

1. high price and high running cost; 

2. inconvenient for black-and-white image han- 
dling, in the exdusrve-cdcr apparatus; 

3. difficulty in expanston of color function, from so 
Che current 63 facsimile format; and 

4. deterforatjon of characters, by JPEG process, 
in the header jnf orrotion of the tranOTftting side. 
These aspects win be individtiaUy disctissed in 

more details in the roliowing: ss 
1* High price and high running cost; 

The color facsimile apparatus is at least 5 to 
10 limes more expensive than the ordinary G3 



facsimile apparatus, arrd the running cost is also 
high, because of the following reasor^: 

1) The amountofrnfoTTTiation of a fuii-color im- 
age is 24 tirr^es of that of a bfadc-and-v/hOe bi- 
nary (mage of a same resolving pokver, so that 
a targe cost Es required for the image memory: 

2) The color recording unit by the thermal 
transfer method or the electrophotographic 
method requres a high manufacturing cost: 

3) The therrnal transfer method or the electro- 
photoglaphic method requires a special color 
recording sheet leading to a high runnir^ 
cost; 

4) The ink jet recording method is less expen- 
sive in the cost of the recordtng unit and in the 
rurvung cost, but requires frequent ink replen- 
ishment, because of the often llmfted ink ca- 
pacity. 

2. inconvenience for bladc-^and-white image han- 
dJIng^ In tf^ exdusive-odor apparatus: 

If the running cost in the recording unit is 
high, the running cost for the black-and-white im- 
age becomes also high, so that the apparatus b&. 
comes usaUe only for the color image. Conse- 
quently the user wishing to handle the monochrc^- 
matFc images and trie color images equally has to 
purchase the inexpensrve monochromatic appa- 
ratus and the expensive color apparatus, so that 
the efficiency of office space becomes lower and 
the cost of purchase ts also burdensome. 

For this reason there is required an inexpen- 
sive color iacisimile apparatus capable of mono' 
chromatic image handling equivalent to that h 
the ordinary monochromatic apparatus and also 
of transmlseion and receptk>n of the color image. 

Beskles, Che document lo be transmitted is 
in most cases not composed of color pagee only^ 
but usually contains the color image and the 
monochfximatic' image in mixed manner in the 
unit of pages, for example a top page of mono- 
chromatic textfoliowed t>y color pagss.Tran5mis- 
sion of siich docurrTs nt entirety in the color mode 
will detarkifate the transmission ^eed, and the 
image quality of the monochronnatic page is often 
deterk>Fatad. 

3. Difficulty of expansion of color functton from 
the current G3 facsimile format 

Theabjlfty to communtcate with the currently 
most popular G3 facsimile is an importarrt fea- 
ture, but the color funcdon Is not standardized In 
the G3 format but is realized only between the ap- 
paratus of a same manufacturer, aocoiding to a 
mode spedfic thereto. Thus.the cok>r image com- 
municatk>n between the apparatus of different 
manufacturers is not possitple by the protocol s^ 
nals based on the current standard. 

4. Detertoratton of character^ by the JPEG proc- 
ess, in the header information of the transmWng 
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side: 

Mosi G3 facsimile apparatus adds, in the 
transmi&sian, the header mfomialion as a part of 
the transmitted image. The header infbnmation 
generairy inCudes the telephone number and ab- s 
breviation of the transmitting terminal, calendar 
information soch as year, month, date and tima, 
and the transmitted page rtumben Such header 
information is developed, at the txansmittind 
side, from the character tnformaUon irUo the Im- io 
age data, then sutsjected to t>inar/ compression 
encoding (such a$ MH encoding) and trensmitted 
to the receiving side. 

However, in the tmn^ission of a multi^vahie 
color image by the JPEG process, ft is already is 
Known, if such headerinfonnation t& added to the 
image and subjected to such JPEG process, that 
the characters comained in said header informa- 
tion are significantly deteriorated by the proper- 
ties of JPEG process and often become ill^gitjle 20 
depending upon the character size.,For this rea- 
son, in the color image transmission, u fs required 
to use lar^r characters in the header information 
in order to maintain t^ibilily. This leads to a 
drawback ttiat the area of the header information 2S 
becomes larger in the image reproduced at the 
receiving side. 



SUMMARY OF THE INVEtiTlON 



00 



In consideration of the foregoing, a concern of the 
present Invention is to provide an image communicate 
ing apparatus capable of effictentty handling a file in 
which color images and monochromaltc images 
mixed as explatfYed in the foregoing, 35 

Another concern of the present invention is to 
provide an image communicating apparatus ena- 
bling, in the transmission or recaption of a file con- 
taining color images and rnonochromalic intages in 
mixed manner, the user to easily compreherKi the erv 40 
tire and current status and to effect necessary c^er- 
ations in smooth manner. 

According to an aspect of the present invention, 
there is provided an image comrriunicating apparatus 
for receiving an image^ comprising: 45 

dlscrimmation means for dtscrrminating 
whether the Image of each received image frarr>e 
to l>e recorded as a color image or as a monochromat- 
rc image; 

first counter me^is for counUng the number of so 
innage frames of the color ims^, according to the out- 
put said discrimination means; and 

second counter means for counting the num- 
ber of Image frarrws of the monochromatic image, ac- 
cording to the output of said disoimfnation means. 55 

Also according to another aspect of the present 
invention, there is provided an image commurricating 
apparatus for transmitting an image, comprising: 



manual operation mear^ for switching ^id ap- 
paratus to a first mode capat>le of cdor irrrage trans- 
mission or to a second mode incapable of color image 
tran^issron; and 

display means for indicating whether said ap- 
paratus is in said first rno6& or in said second mode. 

sun other concerns of the present invention, and 
the features thereof, will becorrte f uDy apparent from 
IhefoDowing detailed desariptfon of the embodiments. 
Iheieof, to be taken in conjunction with the attached 
drawings. 

BRIEF DESCraPTIQN OF THE DRAWINGS 

Fig. 1 is a block diagram of the entire configura- 
tion of a color imago communicating apparatus 
constituting an emtxuliment of the present invert 
tion; 

FtQ. 2 is an external perspective view of the aj^- 
paratusstiown in Fig, 1; 
Fig, 3 Is a plan view of an opemtion panel of the 
apparatus of the above-mentioned emt>odiment: 
Ftg. 4 Is a Uodc diagram showing the data flow wi 
the transmission by the apparatus of the above- 
mentioned embodiment; 
Fig. 5 is a block diagram showing Ibe data flow n 
the reception tiy the apparatus of the atiove- 
mentioned embodiment; 
Fig. 6 is a block diagram showing the Configura- 
tion of a communication buffer in the apparatus 
of the al>ave-mention6d emtx>dirr\ent; 
Fig. 7 is a block diagram showing. the configura- 
tion of a printerunit in the apparatus of the at>ove- 
mentioned embodin^nt; 

F|g. 8 is a perspectivo view showirig a cartridge 
moving mechanism in the printer unA shown iri 

Fig. 7; 

Fig. d is an elevation view showing the relation of 
positions of the cartridge shown in Fig, &; 
Fb. 10 te a sequence chart showing an example 
of protocol in the monQchronrtatic Image commu- 
nication by the apparatus of the above- 
mentioned emtxMliment; 
Fig. 11 is a sequence chart showing an example 
of protocol in tlie color image communication by 
the afvaratus of the abov&Hnentroned embodn 
ment; 

Fg, 12 is a sequence chart diowng an example 
of protocol In the color/monochromatic mixed im- 
age communication by the apparatus of the 
above-mentioned embodiment; 
F(g» 1 3 IS a sequence chart showing another ex- 
ample of protocol in such colorAnonochromatk; 
mixed image comnnunication; 
Fig. 14 is a chart showing an example of G3 
transmission control pmtocol signal^ shown 11 
10 to 13» rn the above-mentioned embodi- 

merU; 
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Fig. 15 is a chart showing another example of 
said UBnsmtssion control piotDcol signal; 
Fig, 1$ is a schematic view showing the data 
stmcture of JPEG baseline encoding data to be 
transmitted as color image information in the ap- 
paratus of the abov^menUoned embodiment 
Fig. 17 IS a schematic view showing the content 
of preparation of page header Information to 
COM marker parameters in the apparatus of the 
above-mentioned emtwdiment; 
Fig. 18 b a flow chart showing the opeiation se- 
quence in the transnrnssion by the apparatus of 
the above-mentioTYed embodiment; 
Rg. 19 is a view showing the states of a color 
communication lamp and a color page lamp in the 
apparatus of the above-mentioned embodiment; 
Rg. 20 is a schematic view showing the setting 
sequence of the reading rBSOIution in the appara- 
tus of the above-mentioned embodiment: 
Fig. 21 is a flow chart showing the selecting op- 
eration for the color transnrti^ion and ttie morro- 
chromatic transmission in the apparatus of the 
at>ove-mention&d embodiment; 
Rg. 22 is a flow chart of the monochromatic 
transrrutting operation in the apparatus of the 
above-mentioned emt>odiment; 
Figs. 23 and 24 are flow charts of the color trans^ 
mitting Operation In the .apparatus of the al>ove- 
mentioned embodiment; 
Rgs. 25 and 26 are flow charts showing the de- 
tails of the inr>age data transmission in the appa- 
ratus of the above-mentioned embodiment; 
Figs. 27 and 2B are flow charts showing the re- 
ceiving operation in the apparatus of the above- 
mentioned embodiment; 
Rg, 23 is a flow chart showing the details of the 
image data reception by the apparatus of the 
above-mentioned embodiment; 
Rg. 30 is aflow chart showing the cartridge se- 
lecting operatfon fn the apparatus of the above- 
mentioned embodin^eni; 
Rg, 31 is a flow Chart showing the cassette se- 
l^rAing operation in the apparatus of the above- 
mentioned emt>odiment: 
Rg, 32 is a plan view showing the transition of 
cfisplay of a page counter in the transmitting op- 
eration of the apparatus of the above-n^sntioned 
embodiment; 

Rg. 33 Is a table indicating the relab'onship be- 
tween the printer status and the indicator in the 
apparatus of the abov^-menttoned embodiment; 
and 

Rg. 34 Is a table showing marlcer codes of the iitk 
age frame and various parameters to t>e eiT>- 
ployed in the apparatus of the above-mentioned 
embodiment 



DESCRIPTION OF THE PREFERFtED 
EMBODIMEfTTS 

In the following there will be explained an err^- 
5 t>odiment of the color image cornmunicating appara- 
tus of the present invention, said embodiment being 
characterized by the foUovnng features: 

(1) It is provided wHh menxiry control means for 
pmces^g a monochromatic image through an 

1 0 image memory in the monochromatic oommun'K 

cab'on state, oontrol means for processing a color 
image without accumulation in said image mem- 
ory in the color commumcayon state, and swtch- 
ing control means for svintching the above- 

IS mentioned n^eans; 

(2) It employs the inic jet ntethod in the recording 
tmit and is provided with means for loading plural 
ink cartridges in a single mcordtng unit; 

(3) It is provided with composing means capable 
20 of selecting, for the plural ink cartridges^ an art>(- 

trary combination of a noonochromatic ink car- 
trUga and color ink cartrfdges. 

(4) R Is provided with automatic sdectnn means 
for identifying the operation mode and automatl- 

is cally selecting the optimum ink cartridge; 

(5) ft 13 pravkied with plural recording sheet ca&- 
sette$ and selection control means for varying 
the method of cassette selection in the color im- 
age printing operatton and in the monochromatic 

30 image printing operatbn; 

(6) It is provided with selection instruction means 
for selecting, in the document to t>e transmitted, 
ps^es for color communication and a pages for 
monochromatic communication, t^y the unit of 

35 each page; 

(7) It is provkJed with encoding control means for 
encoding, by a multi-value image compression 
method^ the Image of a page desig nated for color 
oommunicatk)n by said selection Instruction 

40 means; and, by a binary Image compressfon 

method, the image of a page dessgnaied for 
monochromatlo oorrvnunication; 

(8) it is provided wrth operation control means for 
adopting a common operatton method for desig- 

4S naijon of the rescdving power for color origina! 
reading and for monochromatlo original reading; 

(9) It is provided with Instruction means for in- 
shucting, prior to the start of commur»cation, 
presence of a page to be trar^smitted ty color 

50 communicatk>n in the doctiment to be transmit- 
ted, and oorttro) means for activating hiformation 
means to the operator, in case sM iristruction 
means tnstructa the presence of a page to be 
trartsmitted by color communicatbn and, after 

66 the start of communication, the ab^nce of color 
receiving ability detected by a response signal 
firom a destinatkm unit; 

(10) It is provided with display means. In case the 
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instruction means in (6) setects a page for color 
communication and dunng the cdor communtca- 
tk)n of said page, tor displaying by visual means 
that ttie instruction fs exectded; 
(11 } It ts provrded with detection means for detect- s 
ing ttre ^tate of ctie recording unit, discriminadon 
means for discriminating whether a color printing 
operation can be executed according to the de- 
tedtion by said detection means, and communica- 
tion control means for informing, after response to 
to recced message, the parbier unit of the ab- 
sence of color recervtng ability in case said dis- 
crimination means provides a negative result; 

(12) It is provided with means for adding charac- 
ter information, including an own terminal ID 15 
code, calendar infonnatjon and transmftted page 
number to the parameter of th& comment martcer 
(COM) in the JPEG encoded data, and means for 
adding the comment marker to each page; 

(1 3) It is provided with means for printing the con- zo 
tent of the parameter of the comment marker In 

the received JPEG codes, on a recording sheet 
on which an image page including said comment 
marker is recorded; 

(14) It Is provided with header information pre pa- 25 
ration control means adapted, in the transmls- 
sion side for transmitting a document containing 
monochromatic pages and color page$ in mbced 
manner. In the traivunfssion of a binary^enooded 
monochromaKc page, for preparing the header so 
Information of the page (transmitting unit ID, cal- 
endar information, page numlw etcv) as an im^ 

age and transmittiitg said treeder information af- 
ter addition thereof to the transn^ted image, 
and. En the trananisston of amultt-value er>coded ss 
color page, for transmittlhg said header informa- 
tion of the page without addition to the image 
data; 

(1 5) It is provided with setting rrieans for expand- 
ed setting ^ the color communltatton parame- 40 
ters according to the conlertt of the standard ^g- 
nats defined in the ffU-T recommendation 

(16) It is provided with identifrcation means for 
extracting and Identifying the color communica- 
tion parameters from the content of the standard 4S 
signals defined in the ITU-T recommendah'on 
T.30; 

(17) It is provided with receptton control means 
adapted, in case color commuiication parame- 
ter^ are transmitted^ together with DCS» from a so 
partner terminal, for effecting immediatB iri^ge 
output without accumulation of the received Im- 
age in an Image memory, and, in case the color 
commuhicahon parameters are not at all commu- 
nicated in association with DCS, for effecting the ss 

output together with the accumulation of 
the received trr^ge in the image mernory; 

(18) It is provided with counting means for individ- 



ually counting the number of color recorded pa- 
ges and the number of monochromatically re- 
corded pages; 

(19) It is provided With counting means for indrvid- 
ually counting the number of color transmiLted 
pages and the number of monochromatically 
transmitted pages; 

(20) It is provided with memory means for meiYK 
onzing the result of counting according- to (1 8) or 

im 

(21) It ts pmvided with display means for displays 
ing the result of counting according to (16) or(19). 
Now the color iniage communicating apparatus 

embodying the present hvention will be explained in 
detail, with reference to the attached drawings. 

F^. 1 Is a block diagram showing the conf igura- 
tfen of an embodbnent of the present invention. 

The image communicating apparatus of the pres- 
ent embodiment is a facsimile apparatus t^ng Q3 
fac^mile functions and adapted to be connected to 
an analog telephone line, and addldonally provkled 
wllh the functions for transmission and recepdon of a 
color image. 

InFig- 1, thereareshowna CPU 1-1 ftn-conti* 
ling the entire apparatus; a ROM 1-2 used as a pro- 
gram memory for storing programs for various con- 
trols tiy the CPU 1*1; and a RAM 1-3 usedfbrexampTe 
as a work area for the CPU 1-1 and backed up >Mth a 
battery so as not to lose the content of memory. 

An encode/decode unit 1-4 Is provided, as vrill be 
detailedly explained later with reference to Figs. 4 and 
5, a ra3ter-t>lo^ conversion unit 4-1 , a color converter 
4-2, a JPEG encoding unit 4^ and an MH encoding 
unit 4-5 as the transmission system, and with a block- 
raster conversion unh 5-1, a color converter &-2, a 
JPEG decoding unit 5-3 and an MH decoding unit 5- 
5 as the reception system. 

There are further provided a known MH en- 
code/decode unit for MH encoding of the entered 
nary monochromatic signal and for decoding of the 
MH codes into binary monochromatic signals; and a 
JPEG encode/decode unit and a color conversion cir- 
cuit for conversktn of multi-value color component in- 
put signals of red, green and l>lue of 8 brt/pbce! into 
three signal components of Y, Cr and Cb and genep- 
ating encoded data by the JPEG baseline encodir^, 
or decoding of JPEG baseJii>e encoded data into Y, Or, 
Cb muftivalue data of 6 bit/pbeel and corverskm of 
said Y, Cr, Cb signal components Into C Y, K s^ 
nals to t>e used on the printer, 

A modem 1-5 offsets nK»dulation and demodufa- 
tion of the transmission and reception signals. t>ased 
on the mj-T recommendation V.I 7. An NCU (net- 
work control unit) 1^ effects connection centred VMth 
a telephone network.Alimer unit 1-7 is composed for 
example of a dock LSI having calendar function. 

An operation panel 1-8 is provided with varkxe 
operatkin keys and display units, of whk^h details will 
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be explained later wUb reference lo Fig. 3. An imaoe 
memory 1-9 is composed of a semiconductor mem- 
ory, so controlled as lo store the image dala in the unit 
of a page. 

A color scanner 1-10 optically reads an original 
with separation into G and B components, and re- 
leases each color In each pixel as multi-value data of 
a bits. In the presentefnl>odiment a color contact ser)- 
sor IS employed as the reading device, and an auto- 
matic document feeder \s provided for automaticfeed- 
ing of the originals lo be read. 

A printer interface 1-11 is provided, as shown in 
F^. 5, with a binarizing unit 5-6 and an interfiace con- 
trol unit 5-7, and effects connection control with a 
printer unit 1-12 t>y a gener^ interface 1-13 according 
to the centnsnics specirtcation. U controls the general 
Interlace 1-13 tn such a manner ttiat muitf- value input 
signals of C. Y and K colors are transmitted to the 
printer unit after conversion of each cofor data into bi- 
nary data and that monochromatic binary input data 
are transmitted directly to the printer unit it also has 
the function of detecting the status of the printer unit 
through this interface 1-11 and informlnQ the CPU 1- 
1 of said status. 

The printer unit 1-12 is capable of color recording 
and monochromatFc recording by the ink jet recording 
system. There is further provided a CPU bus 1-14 in 
the present communication apparatus 

Fid. 2 is an external perspective view of the pres- 
ent communication apparatus, and FtQ. 3 is a plan 
view of the operation panel 1-B mentioned above. 

Referring to Fig. 2, an original lable2-1 for setting 
the originals is provided oo an upper fiace (4 the cas- 
ing of the apparatus, and the operalion panel 1-8 is 
provided thereon. An original discharge tray 2-3 is 
provided behmd said operation panel Also on the 
front face of the casing of the appaiatus there b pro- 
vided a recordir>g sheet discharge unit 2-4, and a f kst 
recording sheet cassette 2-5 and a second recording 
sheet cassette 2-6 for storind the recording sheets 
are provided thereunder. For example the first cas- 
sette 2'5 can contain sheets suitable for color record- 
ing, whereas^ cassette 2-6 can contain sheets suit- 
able fbr monochnmettc recording. 

Referring to Fig- 3, numeral keys 3-1 are conv 
posed of twelve keys of 0 - 9. # and « antf are prlnc^- 
pally used for entering telephone numbers. An LCD 
unit 3-2 provides displays indicating the status of the 
apparatus or for confirming the entered telephone 
number. 

One-touch keys 3-3 are used for one-touch trans- 
mission by reading address numt>ers stored in ad- 
vance In the RAM 1-3. A start key 34 is used for in- 
stiucting, for example, the start of transmtsston, and 
a stop key 3-5 is used for interrupbng the operation 
in progress. 

A color key 3-$, for instructing the process as a 
color original, is provkied with lamps respectively In 



the outer frame portion and in the internal portion of 
said key. The internal lamp in the color key 3-6 is ir>- 
dicated by 3-7. A color Indicator lamp 3-8 is turned on 
when a slate, capable of color recording, in the printer 

5 unit 1-12 is detected. 

Aresohitfon selecting key 3-9 is used for swrtch- 
Tng the resolution of original image reading, and tfie 
state varies upon each depression as shown In Fig- 
20. The resolution of the image transmitted can be 

10 regulated by saki Key 3-9, either in monochromatic 
image reading or in color image reading. 

In the present embodiment, because of the <fiffer- 
ence h characteristics between the fuU color image 
and the monochromatic image, the resolution in the 

15 monochromatic mode is made selectable as B pel x 
15.4 line/mm in the, super fine mode, 8 pel x 7.7 
lineAnrn in theffne rrrade or B pel >t 3j65 line/mm In the 
normal mode, whOe that in the full ccJorrrtode Is f bced 
at d pel X 7.7 lineMvn but the content of the dot quan- 
go tizing table (DOT), used in the Jp£G baseline encod- 
ing, is changed In the super fine/ fine and normal 
modes. This Is because it is already known, in the 
JPE(^ encoding of a full color image, that the image 
quality is less influenced ty an expansion rn the quan- 

25 tizing step, through a variation In the content of the 
quantizing table, rather than a decrease in the image 
reading resolution. 

Fig, 4 is a block diagram shoumig the data flow 
of a trar^smitted image in the present embodiment, 

9Q and Fig. 5 is a block diagram showing the data flow 
in a received image. 

At the transmitting operation, an original 4-7 b »l- 
lunrunated by a white light source 4-8 and is read by 
the scanner unit 1-1 0 Induding a cokir contact sensor 

35 4-9, and each analog signal, separated into <^ and 
B primary ooHors, ts converted into 8-bit digital data 
' which are released from said scanner unit 1-1 0 to the 
CPU bus. 

In case of odor image reading; said data are sup- 
40 plied through the CPU l>us to the encode/decode unit 
1-4 for raster-block conversion in a buffer memory 
(raster-block converskm unit 4-1) therein. In ttiis ras- 
ter-blodCGonverston, the a-bitdata supplied from tha 
scarmerunit 1-10 in the onier of raster scanning and 
43 in the order of R. G and B are re-arranged as blocks, 
each consisting of a matrix of 8 x 8 pbcels, thereby 
generating block-sequential data consisting of a R- 
bkKdc a G-btock, a &-block, a R-blodg... 

Then sakj block-sequenttal RGB data are sub- 
so jected to already known ook>r space transformation to 
obtain block-sequential YCrCb data. Said data are 
then JP EG encoded and the obtained results are sup- 
plied from the encode/decode unit 1-4 to a commum- 
catk>n buffer 44. 
55 The communication buffer 4-4 is controled, as 

shown in Rg. 6, as double buffers &-1. 6-2 of a capaci- 
ty of 64 kByte x 2, composed ofa part of the RAM 1- 
3. The JPEG erKxxJed data transmitted by the com- 
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munication buffer 4-4 are transferred to the modem 
unit 1-5, and transmitted to the external line from the 
NCU 1-6. 

Consequently the color image is transmitted 
without page accumutetion in the fnnage memory 1-9, 
t>ecau&e of the following reason. 

The amount of JPEG encoded data per page of 
the color inrage is usually In a range of 500 kByte to 
2 MByte, with the resokilion of 8 pel x 7.7 line/mm. On 
the other hand, the image memory 1-9 employed in 
the present embodiment is of a capacity of 256 kByte, 
and cannot therefore, be used as the page ir>emory 
for the color image. On the other hand, the capadty 
of 256 kByte can sufficiently store Ihe data of a mono- 
chromatk: page. 

In the foltowing there will be e^cplained, with ref- 
erence to F^. 4, tt>e transmission of a monochromatic 
original. 

The RGB data released from the color scanner 
unit 1-1 0 to the bus are In «ucces»on fetched in the 
RAM 1-3, and the CPU 1-1 samples theG (giecn) out- 
put data only, as the monochromatic eignal, which is 
binary digitized with a predetermined thi^hold level 
in a monochromatic binarizing unit 4-6, The obtained 
binary monochromatic data are MH encoded in an 
MK encoder/decoder 4-5 of the encode/decode unit 
1-4 In succession and released to the bus. 

In case of the monochromatic mode, the CPU 1- 
1 normally stores the MH encoded data in the image 
memory 1-9, Uren calls another terminal after the ao- 
ciMnulation of the data of at least a page» arKl effects 
d ata transfer from the Image memory 1-9 to the com- 
munication buffer 4-4 after the line connection. lhu& 
this is a transmission from the memory* 

It is also possible, however, to transmit the data 
10 the communication buffer 4-4 without passing the 
Image memory 1-9, as in the color mode mentioned 

above- 
Now reference is made to Rg. 5 for explaining the 
data flow of. the im^e data in the receptiori. 

ThB Image data received from the external lloe 
through the NCU 1-6 and the modem 1-5 are supplied 
to the communication buffer 4-4, and, in case of a col- 
or image, the image data are transferred theref rpm to 
the encode/decode unit 1^. 

The encode/decode unit 1-4 decodes the re- 
ceived data by JPEG l>aseline decoding to obtain 
block-sequential YCiCb data, which are then convert- 
ed in the color converskxi unft Into block sequential 
data of CMY (cyan/mag enla/y eOow) color space. 

Said bfock-sequential CMY data are then sub- 
jected to block-raster conversion to sequential raster 
data train ofrC M and Y colors, which are supplied to 
the printer interface unit 1-11 . Said printer interface 1- 
11 ^ects CMYK color separation by black compo- 
nent extraction through the processing of the input 
data train, and binary digitizes each data for supply 
to the printer unit 1-12. 



In the above^entioned process, the method for 
generaHng binary ra^ of C, M» Y and K colore 
from the mu!tl-value YCrCb block data is already well 
icnown. 

5 As explained above, the image mem(»y 1-9 is not 

used as the cokw image page memory also in the re- 
ceptwn. 

In case Ihe data of monochromatic images are re- 
ceived by the oommu nication buffer 4-4« saki c^ta are 

10 usuaUy accumulated in succession, in the unit of a 
page, in the image merr>ory 1-9, and are read, after 
the accumulation of at least a monochromatic page, 
by the encode/decode unit 1-4 for MH decoding. The 
decoded rrwnochromattc binary image dala are then 

IS supplied to the printer interface unit 1*11, which e^ 
fects control without passing of the bniarizing unit 5- 
6. 

tt is also possible, however, bo transfer the re- 
ceived monoc^iromatic data directly from the commu- 
20 nication buffer 4-4 to the MH decoder 5-5. 

Fig. 6 Is a block diagram showing the control sys- 
tem of the (x>mmunication kniffer 4-4. 

Tlie communl;;ab'on buffer 4^ is composed of a* 
buffer 6-t of 64 kByte and a buffer S-2 of 64 kByte» 
25 corresponding to the partial page size in the ECM (er- 
ror correction mode) pommunication defined in the 
nU-T recommendation T.30- 

When image data of 64 kBytes (partial page} are 
receh^ for example by the buffer th^y are 
30 checked for data errors, and, in the absence of data 
errors, the received data are transferred from the bu^ 
fer 6-1 to the encodeAJecode unit (or image memory), 
and, during said transfsr, the next partial page is r^ 
ceived by the buffer 6-2. In case ttte reception of the 
35 buffer e-2 is oomplelod during the transfer of the data 
from the buffer 6-1 , an RNR signal is retumed to the 
other tenrUnal to suspend the start of transmission of 
tha next partial page (cf. Fig. 11). 

Fig. 7 is a block diagram showing the eonf igura- 
4$ tion of the printer unft 1-12. 

The printer unit 1-12 is provMed with a printer 
ccntiol unit 7-1 for contmling said printer unit 1-12, 
a cartridge control switch 7-2 for swftohkig the car- 
tridges according to a cartridge switching signal 7-3 
4S from sakJ printer control unit 7-1, a motor A 7-4 for 
moving a cartridge A7-5 along the man scanning dh 
rection of the recording sheet, and a nrtotor B fx 
similarly moving a cartridge B 7-7. At the KWevel of 
the switching signal 7-3, theater control unit 7-1 ts 
60 connected to the cartridge A 7-6, thereby activating 
said cartridge or detecting the status thereof. Ateo at 
the L-levd state of the switehing signal 7-3, ttie car- 
tridge B 7-7 can be simHarty controMed. 

Hg. 8 Is an external perspective view of the car- 
S5 tridges A, Band a driving mectan^ for the reced- 
ing sheet 

On a recording sheet table 8-1, there are provi^ 
ed a connmon guide shaft 8-2 for moving both car- 
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tridges 7-5, 7-7; a drive bdt 8-5 ibr driving the car- 
tridge A along the guide shaft 8-2; a similar drive bell 
8-6 for the cartridge B; a retraction area 6-7 for re- 
iracted stocage cf the cartridge A; a f^etraction sensor 
8-8 for detecting that the cartridge A is set in the re- 
tracted position; a retraction sensor 6-12 for the car- 
tridge B; a retraction area 8-13 fctrJthe cartridge B; a 
stepping motor A8-14 for driving the drive beJt &-S for 
the cartridge A; and a stepping motor B S-15for driv- 
ing the drive belt 8^ for the cartridge 

The cartridge A7-5 and the ortridge B 7-7, coirv 
posed of plastic packages of a same shape, are re- 
spectively provided with ink discharge heads 8-4, 8- 
11; and are connected lo flexible cables 8-9. 8-10. 

The cartridge attachable to said drive belt and 
said flexible cable is avaflable in two types; one being 
the monochromatic cartridge In which the ink tank 
contains black ink only and the nozzles of the dis- 
charge head arc aJf designed for the Week Ink; and the 
other being the color cartridge whwh is same In the 
external shape as said monochronratic cartridge but 
in which ttie Ink tank and the nozzles of the discharge 
head are divided for cyan, magenta, yellow and bfack 
inks. 

Such two cartridges, same in shape but respeo 
lively designed for monochiomalic and color funo- 
tiorts, are already known in the field of ink jet printers, 
and the construction of the recording unit in the pres^ 
ent emt)odiment, utilizing phjranty of such e)dsting 
cartridges^ is advantageous for the manufacturing 
cost of the apparatus. 

Each of the above-mentioned two cartridges b 
capable Of supplying an eleetrical tdemtification signal 
to the flexible cable, so that the printer control unit 7- 
1 can identify, by switching the swrrtchlr^g signal 7-3 
in succession^ whether each of the cartridges A, B 
shown in Fig- 8 is a monochromatk: or color cartridge. 

In the following there will be explained, with ref- 
erence to Fig. 9, thefunctjon of each cartridge in the 
printer unit 1-12 of the present embodimenL 

Normally the cartridges A, B are stored in the re- 
spective retractk>n positions. In case of leco^dlng 
with the cartridge A on the recoiding^heet, the step- 
ping motor A Is rotated by a predetemvned number of 
pulses to move said cartridge Afrom tt>e storage pos- 
itfon (1) to a home positkwi (3) for recording. 

Subsequently the motor A is driven within a range 
(4). taking said home positkin as reference* for effect- 
ing recording operation In the main scanning direction 
of the reoordlrig sheet, which is advanced in oombfn- 
atk}n. After the recording* the cartridge A is once re- 
turned to the position (3) and Is then stored in the pos- 
ition (1). 

Also the cartrkfge B is moved from the retraction 
positk>n (2) fa:> the home position (3), and effe<:t& re- 
cording in the range (4). 

A table in Rg, 33 indicates the algorithm of light- 
ing of the cofor indicator 3-8, depending on the status 



of the printer. 

Now reference is made to Figs- 14 and 15 for ex- 
plaining the f lil color expansion of the G3 transmis- 
sion control pmlocd signal of the present embodi- 
5 ment 

ADIS signal shown in Rg. 14 sets a full color ex- 
pansion area of 1 byte, for the signal defined by 
the mJ-T recommendation T.30. 

A bft 7 'different encodings in document* set at 
10 "1' and a bit 1 "JPEG color functfon' set at "1* in the 
expansion area indicate that the recehwig side is ca- 
pable of recefvfig a document containing a JPEG en- 
coded full color page and an at least MH-encoded 
morKK^omatic page. 
T5 On the other hand, said bit 7 set at "O" indicates 
that the receiving side incapable of recehrlng, with ti 
a single communication, an image page encoded by 
other than JPEG method. 

ADCSs^n^ shown in Rig. 15 sets a full color ex- 
20 pansjon area of 1 byte, for the DCS signal defined by 
the ITU-T recoinmendation T.30. 

rig. 1 0 illustrates an example of the protocal of an 
ordinary monochromatic communication, and Fig. 11 
illustrates an example of the protocol e color com- 
2S munication. 

As a specif ic example, in case of transmitting or- 
dinary monochromatic originals only in one oommu- 
nication, even if the receiving unit declares the pre^ 
ence of color capability, the transmission Is made, as 
30 shown in Rg. 10, wittwut addition of the above- 
mentioned color eixpansion area to DCS. whereby the 
receiving unit can detect the absence of Iransn^ssion 
of a color page within the single communlGOtion, 
The protocal shown in Rg. 10 shows a case in 
35 which all the transHnitted images are once accumulat- 
ed in the image memory prior to the MH encoding. 
The protocols shown in Rg. 1 0 are already weU known 
in the 63 facshnile and vriB not, thereftore, be ex- 
plained In detaO. 
40 On the other hand, in case erf transmitting, within 

the documeiitto be transmitted, only the intermediaie 
pages t>y color mode and the ren^ining pages by 
monochromatk^ mode, the hiansmission is rr^e with 
the addition of the color expansion area to the inHiat 
45 DCS. in such case the bit 1 "use of JPEG function* 
the expanskm area Is set at "0" (not used}. 

Upon DCS reception, the racing unit can de- 
tect that (1) the init»l page is monochromatic, but (2) 
a JPEG color page may be trart^nitted af terwaids. 
50 Ftg. 11 shows a case in whteh all the pages con- 

tain cdor Images, and the bit 1 of the color expansion 
area of the initkl DCS is set at "1" (to be i^ed). 

Since all the pages are color, the receiving unit 
cannot use the image memory 1-9, and the data re- 
55 ceived by the communlcatk>n buffier 4-4 are suiably 
transferred to the JPEG decodbig circuit 5-3. 

As ^cea&f explained before^ if the reception of 
the buffer 6-2 Is completed while the data are still 
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transferred from the Other buffer 6-1. namely if the 
cc3mmunication buffer becomes fun, the RNR signal 
is returned to temporarily suspend the transrnission. 

Rgs, 12 and 13 Show examples of communica- 
tion sequence containing monochronrkatic pages and 
cdor pages in mbced manner 

Rg. 12 shows an example of the sequence In 
which the receiving unit delects the presence of the 
color expansion area in the initial DCS, theretyy pnnt- 
Ing gtl the recehred pages directly \Mthout using the 
imgge memory 1-9. 

Also Fig. 13 shows an example of the sequence 
In which the receiving unE stores aN the monochro- 
ipatic pages m the Image memory 1-9 and printing 
thus stored manochromatlc pages after the reception 
and recording of an the color pages are completed 

In the sequences shown In Figs. 12 and 13. the 
color expansion area is added to the irHtial DCS, but 
the bit 1 thereof is set at and a mode change is 
indicated by PPS-EOM immediately before the trans- 
mission of a color page. When said mode change Is 
indicated, the receiving side again declares the pres- 
ence of color receiving capability, and the transmit- 
ting side sets the tnt 1 of the cdor expansion area at 
"I'ln the next DCS. 

Rg. 1 6 schematically shows the data structure of 
the JPEG baseline encoded data d^ined by the FTU- 
7 recommendatioh. 

Data of a page are composed of an (mage frame, 
sandwiched between Sol and EOl markets. After the 
SOI marlter, the image frame conteins various para- 
meters associated with the marker code as stKswn in 
Fig. 34, and a baseline frame starting with SOF^. Said 
baseline frame contaipd a scan frame starting with a 
SOS marker, and said scan frame contains JPEG- 
encoded compressed Image data. 

Fig. 17 is Q schematic view showing ttte content 
of the page header information for the comment 
(COM) marker parameter? In the present embodi- 
ment 

fn the monochromatic GSfacsimtle. page header 
informaijon* containing for example the JD infom^ 
tion of the transmitting unit, calendar infbnnation. 
page number etc. is usually fomied as an Image in 
the transmitting unit and is transmitted by addition to 
the image of a transmitted t>age. In this^manner sald 
page header infonmatlon can be conveniently repro- 
duced in the received image. 

However, if Oie header information Is formed as 
an image as in the case of monochromatic facstmite, 
attached to the transmitted Image and JPEG encod- 
ed, such page header infonmabon may be deteriorat- 
ed In quality and become 0Ieg9>Ie at the receiving 
side, because the JPEG baseline encoding is an lrT&* 
versibie encoding not ensuring f^thfii reproduction 
of the ordinal Image, and because the detenoration 
in image quality is significant for characters. 

In the present embodiment^ therefore, only In 



case of transmission of a color page, character infor- 
mation as shown in F^. 17 is prepared as the para- 
m^ers of the COM marker in the JPEG data and 
transmitted to the receMng unit 

$ In Fig. 17, (A) stands for the at)breviated name of 

the transmitting unit; (B) Is the calendar information 
read from the dock unit and (C) indicates the page 
number. The receiving unit having received a color 
page, prints the character Infonnatton of the COM 

10 marker on the recording sheet at the recording of the 
received image* thereby providing header informa- 
tion easily recognizable by the user, as in the p^e 
header of the received monochromatic page. 

FHg. 18 is a flow chart showing the operation ae- 

1$ quence of the transmitting operation. The details of 
said sequence^ tn case of color transmission, are 
shown in F^ 21 and 23 to 26* and, in case of ordi- 
nary morKx;hronnatic transmission, in Figs. 21 and 22. 
F^erring to F^. 1 8, at first an address telephone 

20 nijmt>er is entered by the numeral keys 3-1 (S1) and 
reg'EStered in the RAM 1-3 (S2), and ttie transmitting 
operation ts subsequently hiitiated by the depre^k>n 
of the sdart key 3-4 <S7). The traitsmisskin is similarly 
started by the depres^on of one of the one-touch 
keys 3-3 (Sd). 

In case of ordinary monochromatk; transmission, 
after the ordinal in^e is accumuteted in the image 
memory 1-9 as shown in Fig. 22 (S11, 812). the call- 
ing opefatk)n is conducted by reading the dialling 

90 number from the RAM (steps on and after S13). 

In the sequence shown in Fig. 22, the oilg'^l s 
atfirat read artd accurrM4lated in the in^ge mdnrtory 1- 
9 (S11). If a neixt page is not present (S12), the callirig 
operation is rruide with the cfialling numt>er stored in 

35 the RAM 1-3 (813) to Gffect4ine connec^tion, and CNC 
.transmission is exet^ited (S14). Upon DIS reoeption 
(S15), there is effected DCS trar^smission witlKHitthe 
color expansion area, as explained at>ove (SI 6). 
Then, after TCF tran^ission (S17) and upon CFRro- 

4C ceptlon (S18). there is initiated the transmiss'on of 
the monodvornatic image (S19)- 

On the other hand, in esse of color transmission, ' 
after the line connectku) by a caDing operatkm (S;21), 
the original reading is started (S32), as shown in Rg. 

4S 23. 

Referring to Rg. 23, the line conn^;tfon is made 
by a calling operation with thie dialling number stored 
in the RAM t-3 {S2^), and CN3 transmisskm is oon^ 
ducted (S22). Upon DIS i^cepb'on (S23), there is dis- 

50 criminated the color recehnng ability of the receiving 
uait (S24). If the color recetving ability Is not available. 
OOt^ transmission is nrtade (523) and the sequence 
is terminated by an error slate. 

On the other hand, ffthe ooku- receiving abDity is 

5$ available at the receiving unit reference Is made to a 
color page lamp to l>e explained bter (S2fi), and, if ft 
is turned off, 00b ^ s^t in the color expansion area 
(S28), but, if il is turned oa 11i, is set in the color exr 
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pansion area (S27). 

Then there are executed DCS transmission 1529) 
and TCF transmission (S30). and. upon CFR recep- 
Uon (S31), ihere is iniiiated ihe image transmission of 
a page (S32). Therealief . if l^e next page is not pres- 
ent (S33), the sequence proceeds to an ending pfO- 
locol (S34), but if the next page is present, there is 
discrimJnaled. in the seouence shown in Fig. 24. 
whether a mode change sMl exists (S35). If the mrwde 
change te present there is conducted PPS-EOM 
uansmrssion (S36). and. alter MCF recept»n {S37), 
the sequence returns to the step S23. In case of ab- 
sence of the iTOde change, there is conducted PPS- 
MPS transmission {SX). and. alter MCF rBceptlon 
(S39), the sequence returns to Ihe step S32- 

AIso in the tr^srtwion m ine step S9. there is 
chedced the status of a color conwDuntcalion temp, to 
be explained later. (S^i) as showam Fig. 21, and. if 
said lamp is turned on. the «QuefX» proceeds to a 
cdor tr^smitting operation (542). but, if said lamp is 
turned off, the sequence proceeds to a monochro- 
rnatic transmitting operation 1S43). 

The one-touch Keys 3-3 are respecUvdy associ- 
ated, in the RAM, wHh data Ut)te», in which registered 
in advance are destination telephone numbers and 
parameters required for the transmiasioo. Prior to the 
Slartortransmission, the operator can select the cotor 
mode (S3, S4) and the resolution (S5, S6). 

In the step S3 shown in Fig. IB. the color commu- 
nication lamp at the oulsido of the color key 3-6 and 
the color page lamp.^7 ol the inside vary thek states 
in response to depressions oTlhe odor key. as shown 
in Fig- 19, A state A in Rg. 19 indicates the aforemen- 
tioned setUng for the monochromatic transrrosdon, 
while states B, C and D indicate tho setting slates for 
color transmissioo; 

Thestates B and D are set in case color transmfe- 
sion fe conducted in a certain page within a commu- 
nication, but tfief Irstpage is mof»chromatic- Also the 
state C is set in case color transmission is conducted 
with&i a cocmiunicalion and the first page is also a 
cdor page. 

As shown in F^s. 25 and 26. in the course of page 
transmisston « the state B. C or D shown in Fig. 1S, 
the state of the lamps varies between the stales B and 
C (or between C and D) in response to the depres- 
siorts of the color«cey 3-6. in order to enable selection, 
for each page, whether the next page is to be trans- 
muted In the color mode or in the monochioinatic 
mode. 

Rg. 20 shows the stale changes ifrlhe resolution 
lamps (^per Fine and fine) in response to the depres- 
sions of the resolution key In the step S5 shown In Fig. 
1B. In the presentembodiment. for the monochromat- 
ic page, the image reading resolution varies depend- 
ir»g on the superfine mode, ftne mode or normal mode 
(in which both lamps are turned off), but, for the color 
page, the resolutkNi remains constant but the content 



of the quantizing table for JPEG encoding Is varied. 
For this reason plural quantizing tables are regi^ed 
in advance in the ROM 1-2 and are suitably selected 
attheJPEGenooding,andthecontentoftheselecled 
5 quantizing table is transmitted, as shown in Figs. 16 
and 17, as a parameter of the DQT markerlo the part- 
ner tenmlnal. ^. „r ^ 
Refeiring to the flow chart shown \n Fig. 26, the 
state of the color page lamp is checked at first (SSI), 
10 and. if it is turned on. the page reading operation is 
started (55^) and the countof a through paget»unter 
is increased by one (553). Tl^en the color data trans- 
misaon is started (554), and the color page lamp Is 
made to tntermiltently flash (S55). 
iS Tlien the color key entry Is accepted (S62) until 
the page end is detected in a step S56, and the state 
of the color page lamp fe switched thereafter (SB3 - 
565). 

Also when the page end is identmed in the step 
20 the count of a color page transmission counter, 

for counting the number of iransnAied color pages. 
Is Increased by one (S57)- Then the slate of the color 
page lamp Is checked (S58), and, if it is inlermilientty 
flashing, it Is turned on continuously (S59), but. if it 
2s is turned off, the page iransmissjon is terminated 
(S60). Then the sequence returns after the discharge 
of the original of said page (S61). 

On the other hand, if the step 851 identifies that 
the color page lamp is turned off, there is started tho 
3D page reading operahon (SBB), and, after tfie Incre- 
ment of the ttirough page counter, preparalion of the 
header information (image development and start ctf 
MH encoding (S67), there is initiated the transmission 
of the monochromatic data (S6S). 
35 Then, until the page end is dotacted in a step S68, 
the color key entry Is accepted (S71) and the etate of 
the cdor page tamp is switched (S72 - S74). 

Also when the step S69 Wentifies the page end. 
the count of a monochromalk: page transmission 
40 counter, for counting the number of transmitted 
monochromatic pages, is Increased by one (S70) and 
the sequence proceeds to the step SfiCJ. 

Rg_ 32 is a plan view Showing the transition of the 
display of the page counter in the above-explained 
4S iransmniing opeiatton. As shown in Fig. 32. there are 
displayed the numbers of entire pages, monochro- 
matk> pages and color pages, and the color commu- 
nicalion lamp at the outside of the color key 3-6 is 
turned on at the color transmission while to color 
BO page lamp 3-7 at the inside is turned on at the trans- 
miss'ion of a color page. 

In the following there will be explained, with ref- 
erence to Figs- 27 to 29, the receiving operation Of the 
present ^bodin^nL 
S5 Referring to Fig. 27. In the stand-by state, there 
are conducted (S81) detection of the incoming call 
and check of the printer 1-12- In said checking oper- 
atfon, there are confirmed the mounting state of plural 

11 
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cartnddes; presence of ink in the mountetJ cartridges, 
mounting state of the recording sheet cassettes and 
presence of the recording sheeis In ^td cassettes, 
and these states are memorized in succession in the 
f^AM 1-3, while an Incoming call ^gnat (CI) from the 
NCU 1-6 is detected (S82). 

Upon detection of the incoming call, the line is 
connected (363). and a response signal DIS to the 
partner teniinal is transmitted. In this DIS transmis- 
sion, the color indicator 3-6 is turned on by the logic 
shown in Fig. 33 If the printer 1 -1 2 is capable of color 
recording (SG4), Thus, rn case the color indicator is 
turned on, the color expansion area of 1 byte shown 
in Rg. 14 is attached to DIS in the transmis^'on (S85. 
S86>, but, in case said color indicator is turned off, 
said expansion area is not attached to the DIS (Sd2p 

When DCS is returned from the partner unit in re^ 
sponse to the above-mentioned DIS (S87, S94); there 
is checked the color expansion area of said DCS 
(S8&, 396). If a DCS, instructing the cplor reception 
with the color expansion area is received in response 
to the DIS not contain^ the color eiq^ansion area 
(Sd6), the oommunication is interrupted and the se- 
quence is terminated. 

If a DCS instructing ttte OfXliirary monochromatic 
reception is received in response bo the DIS, regard- 
less of the presence or abserice of the color expan- 
sion area, there is conducted the ordirrary monochro- 
matic image reception (S97 - 899). 

On the other hand, if the oontent of the DCS core 
tair^ the expansion area, in response to the DIS de* 
daring the color receiving ability by the addition of the 
above-mentioned cdor expansion area, there is con- 
ducted the image reception for color reception (S89 - 
S91), in which mixed cdorand monochromatic pages 
can be received. The detarld of the image reception 
in the step S91 are shown in Rg. 

If the DCS mstructs the odor reception by the ex- 
pansion area, the color page receptloa is conducted 
for the first page, but, if the color receptkin is rotir^- 
strucied even In case of a DCS containing the exparv- 
sion area, the monochromaltc page reception is con- 
ducted for the fvst page. 

Fig. 29 is a flow cttart showing the receiving se- 
quence for each page in the color communication. 

At first there is discriminated whether a color re- 
ception command has been received (Si11)» and, if 
recced, the coltirmode is instructed to the printer 1- 
12 (S112). Then the encode/decode unit 1-4 is set at 
the JPEG decoding route ($1 1 3), then the parameters 
of the received COM marker are printed (S114). and 
the color recording b started by the decoding opera- 
tion (S115). 

Subsequently an increment of the color page re- 
ception counter Es conducted ^116), and the se- 
quence r^rns upon completion of decoding (S117), 
and completion of recordtng (S116). Alsoin case of an 



atmormal^ prior to the completion of the recording 
(S119), the sequence is tenninated. 

On the other hand, the step S111 Instructs mono- 
chromatic page reception, the monochronDatic mode 
5 is instructed to the printer 1-12 (S120). then the en^ 
code/decode unit 1-4 is set at tt)e MH decoding route 
(S121), and the decoding operation is started for 
monochromatic recording (S122). Then there is oorv- 
ducted an inorement of the monochromatic page re- 
10 ception counter (SI 23), and the sequence proceeds 
to the step S117. 

If a next page is present after the m^ge reception 
of each page in the above-explained manrrar, the se- 
quence proceeds to the flow chart shown in Rg. 28. 
IS If a PPS-MPS Indicating the absence of the mode 
change is received (S100), and if the recording sheet 
fs present (SI 06), an MCF is tran^ilted (SI 07} and 
the sequence returns to the step S91 . If the recording 
sheet Is absent ($106), the sequence is terminated 
20 for«rror. 

On the other hand, if a PPS-EOM Is receNed 
(S101), and if the recording sheet is present (S104), 
an MCF Is transmitted (S105) and the sequence re- 
turns to the step SB^^ If the recording sheet b stisent 
25 (S104), the sequence Is ternvnated for error. 

K a PPS-EOP, indicalfng the last page, is re- 
ceivdd (SI 02), an MCF is transmitted (S103) and ttte 
sequence is terminated. 

Fig- 30 is a flow chart showing the cartridge se- 
$0 lectrng operatbn of the printer 1-12, to be executed 
by the control unit 1-1 for cojoiAnonochromatte des- 
ignation to the printer 1-12 in the steps 6111. S112 
andS120inFtg.2d. 

At first there Is discriminated whether the color 
35 recording or the monophromatio recording ta selected 
(S131)» and, In case of color recording if any of the 
cartridges is a color cartridge (S133), said color car- 
tridge Is selected (S134). Otherwise the sequence is 
terminated for error. 
40 In case the step S131 Identiries the monochro- 

m^c recording, if arty of the cartridges Is a mono- 
chromatic cartridge ($132), said monochromatic car- 
Iridge is selected ($136)l Otherwise a color cartridge 
is selected (3135). 
45 FlQ. 31 is aflCAw dhort showing the recording cas- 
sette selecting operation. 

in the steps S111 . S1 12 and S120 in Fig, 29, if the 
color recorcfing Is designated (S141), there nrhay be 
employed a reoovdtng sheet exclusive for color re- 
50 cording or Inkjet recording, in order notto deteriorate 
the quality of the recorded Image. By setting such ex- 
dushre sheets In the cassette 1 and the ordinary 
sheets (for example for monochromatic copy sheet) 
in the cassette 2, the cassette 1 is preferer^^ally se- 
55 lected In automatic manner in the color recording 
(3142 * S145). Also the c^sette 2 is pneferentially se- 
lected in automatic mann^ in case the ^p S141 
designaiBS monochromatic recording (S146- S14$)^ 

12 
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The iibove-explained embodimeni provides the 
fodowing advantages: 

1) Presence of the swrtching control means, for 
selecting either inennory iransnussion control 
means for processing monochromatic images by s 
storage in an image memory in ihe unit of a page 

In the monochromatic communication or direct 
tiansmtssion/reception control means for proc- 
essing the image data wfthoul accumulation in 
sard Image memory in case of the color comnru- to 
nication, avoids the use of a memory of a huge 
capacity in ihe color comniunica^ion, thereby 
enabling to significantly reduce ih© manufactur- 
■ ing cost of the apparatus; 

2) The printer connected with the control unit is 
through an interface is composed of a conhrol unit 

tor the kik jet recording mechantsm and plural ink 
cartridges» and is further provided with control 
means for aither one of the pKiiaf cartridges In the 
printer It is thus rendered possible to reduce the 20 
cost of the recording unit for monoctiroinatic and 
color recording, also to prevent the Increase in 
the electric power oonsumptton and to achieve an 
irtCTease In lha ink capacity, not achievable with 
a single irfc.cartridge. Also the apparatus can be 25 
operated even in case any of the fnk cartridges is 
inoperable for example because of lack of Ink, by 
the selection of an operable cartridge; 

3) The above-mentioned ink cartridge is con- 
structed with a same shape for the color record- so 
ing and for the monochromatic recording, so that 

the cartridges can be mounted in en aibltrary 
combinatk>n; 

4) i;se of plural recording sheet cacsettes and 
cassette selection control moans for employing 35 
different caseotla selecting methods for the coJor 
image printing and the monochromatic image 
printing enables to select an optimum sheet for 

the color printing, thereby improving the fnn^ 
quafity. and to select an ordinary she^ for the 40 
mdnochromaik! printing thereby reducing the 
running cost; 

5) Use of selectton means for selecting the color 
mode or th» monochromatic mode for eadi com- 
munication, and selection means capable, in 4S 
case the color mode is ©elected by the first- 
mentroned sdectkwi means, of color transmis- 
sion or monochromalk: transmission for each 
page of the original, allows to. improve the oper- 
ation ^jdency In the tiansmissbn of a docu- so 
ment consisting solely of monocftromatk; pages 

and in the transmission of a mixed document con- 
taining monochromatic pages and color pages, 
and also to ^nificantly improve the transmiSr 
sion emdcncy because the monochromatic page 65 
need not unnecessarily be transmitted in the col- 
crmode; 

6) The operation control means for employing a 



convnon operation method for designah'on of Xhs 
resolution in the color original reading and in the 
monochromatic original reading ffidudes means 
for switching Ihe resolutkm in the reading of the 
monochromatic original but fixing the resolutton 
and switching the quantizing table in the reading 
of the color original, thereby providing a visual ef- 
fect of switching of the resolution without deteri- 
oration En the image quaTity of the color image; 
7) Means for frwiicating, prior to the start of cpm- 
mun'tcation, presence of a page for color trans- 
mission in the document to be transmitted, and 
informing means to be activated in case the ab' 
sence of color receiving ability is declared by the 
partner terminal In response to ttie hsiruction for 
color commun!catk>n, allow to prevent unneces- 
sary transmission such as automatic monochro- 
matic transmission despite that color iransmiS' 
sion is desired; 

G) The op^tor can be relieved from the stress, 
since, within a document including the color com- 
munication, the executkin of the instructton Is vis- 
ual^ displayed for the page in the color transmis^ 
sion; 

9) Discrimination nr»ans and informing means for 
detecting the stale of the printer and discriminai- 
ing whether the color recordmg can ba executed 
enable maintenance work in advance, such as ink 
replenishment; 

1 0) Also in case the inability for odor reccTrding is 
Identified, the absence of color receiving ability 
is informed to the partner tenninal after the call 
therefrom, so that the erroneous transmission of 
the color image f mm said partner terminal can bfe 
avoided; 

11) Means for adding the terminal ID, calendar in- 
fomiatten and transmitted page number to the 
comment marfcer in the JPED encoded date in the 
color page transmission, and mearis for record- 
ing such added information, signincariily im- 
prove tha legibil^y of the header information in 
the JPEG color image; 

12) tJse of a cotor expansion area in the standard 
signala DIS, DCS acaxdinfl to the tTU-T recom- 
mendation T^ enables cotor communication not 
only between the apparatus of a same manufeo- 
turer bat ^so between those of different manu- 
facturars; and 

13) EfffcJency of maintenance is improved by 
means for indivkfually counting the numbers of 
transmitted pages and received pages respec- 
thraJy of cofor pages and monochromatic pages. 
In the above-explained embodiment, as ex- 

plained in the foregoing, use of selection means for 
selecting color transmisston ormonocfwomatk; trans- 
mission for each page of the original document can 
Improve the operatk>n eff idency In the transmissfen 
of a docurr^erU consisting sd ely of monochromatic pa- 
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ges and a muced document ccntaii>ing monochromat- 
ic pages and cdcx pages^ Ateo thfi iransmis^an effi- 
ciency can be signilrdanlly improved since the mono- 
chromatic page need not be unnecessarfry transmit- 
ted in the color fnode. 5 

Ateo the aspecis of the transmission and recei>- 
tion can be comprehended' by the use of exclusfve 
trertemteston and reception counters respectivcJy for 
the monochmmalic and cokw pages, and the opera- 
tion efficiency is sigmrk^anily improved as.lhe oper- to 
ator Is rendered to easily understand the presence of 
odor pages within a file and whether the color com- 
munication is actually conducted. 

Furthermore, the efliciency of maintenance can 
be improved, in the invage comtnumcation apparatris is 
capatiie of transmission and rsceplion of a color im- 
age and a monochromatic image, by the use of 
means for indfviduatty counting the numbers orirane- 
mitted pages and receiveO pages, respectively for the 
color pages and monotfiiofnaijc pages. 20 



Claims 

1 . An image conununicaiion apparatus for receiving 
an frrage, comprising: 

a) discfimination moans for discriminating 
whether each mcctved image frame is to be 
recorded as a cotor image Of a monochromat- 
ic image; 

b) first coonter means fbr counting the num- 
ber of color OTiage frames according to the 
output of said discrimination means; and 

c) second counter moans for counbng the 
number of mohochromatic image frames ac- 
cording to the output of said discrimination 
means. 

2- An appar^us according lo daim 1, further conv 
prising recording mear» for recording said re- 
ceived Image as a color image or as a monochro- 
matic image- 

3. An apparatus acconfing lo tiaim Z wherein said 
first and second counter means increase the 
counts thereof in response to the function of s^ 
recording means. 

d. An apparatus according lo daim Z wheran said 
diecriTTHnation meaits indudes detection means 
for detecting whettier said recording means Is ca- 
pable of recofding a color image. 

5, An apparatus accorduig lo daim 4, wherein ^id 
recording rr^ans is adapted to supply plural re- 
cording agents, and sak5 detection means is 
adapted to detect the presence or absertce of 
said ptural recording agents^ 
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S. An apparatus according to claim 4, wherein eaki 
recordir^ means Is adapted to supply mutually 
different plural recording members, and said de- 
tection means is adapted to detect the presence 
or at)sence of a specified one of said plural re- 
cording members- 

7. An apparatus according to claim 4, further com- 
prising display means for displaying the output of 
said detection means. 

B. An apparatus according to claim 1, wherein said 
discrimination nteans is adapted to extras coiv 
trol information receMd prior to saW image and. 
Indicating whether said image is a color image or 
a monochromatic Image. 

9. An apparatus according to claim 8. further com- 
prising: 

recording means for recording said re- 
ceived image as a color image or a monochro- < 
matic Image; 

wherein said discrimination means effe^ 
discrimination based on information indicating 
whether said image is a color tmage or a mono- ■ 
chromatic image and also on information Indicat- 
ing whether said recording means is capable of 
reconJing a color innage. 

10. An image ccmmunlcatton method fbr receiving 
an image, comprising steps of: 

discriminating whether each received Im- 
age frame is to be recorded as a color image or 
as a monochromatic image: and 

counting individually the number of Image 
frames of the color images and that of image 
frames of the monochromatic images, recorded 
or to be recorded, according to the result of said 
discrimination. 

11. An image conununlcation apparatus capable of 
recording a racked image, oomprisJng: 

a) input means for entering a signal indicating 
whether the received image is to be recorded 
as a oolor Image or as a moru>chromatic im- 

b) counter meartsfor individually ccwnling^the 
numbers of odor image frames and mono- 
chromatic imagef rames, recorded or to ba re- 
corded, according to the sfgnal from said input 
means; and 

c) recording mear\s for recording said re- 
ceived in^e as a color image or a monochro- 
matic image. 

12. A method for recordirig a recerved image* com- 
prising steps of: 

entering a signal mdicaUng whether the re- 
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ceived image is to be recorded as a color image 
or a rnonochfomatic image; 

individually counting ttte number of color 
image frames and the number of monochromatic 
image frames, recorded of to be recorded, ao 
cording to the signal from said entering means; 
and 

recording said received image on a record- 
ing member. 

1 3. An image communication apparBlus for receiving 
an image, comprising: 

a> reception means for receiving an image 
consisting o( plural image frames; 

b) discrimination means "for discriminating 
wtieUier each received Image frame is a color 
unage or a monocliromatic image; and 

c) CQiinier means for individuaify counting ttta 
nwnbtf ol the cOior image frames and the 
number off the monochromatic image f rarrtes, 
according to the output of said discrimfnadon 
means. 

14^ An image communicalion apparatus foriransmil- 
ling an imago, comprfcing: 

a) discrimination means for discriminating 
whether an imago to be transmitted is a color 
image or d monochromatic image; and 

b) counter rrM>an3 for individually counting the 
numt)er of iho cdor image frames and the 
numt^er of Iho monochromatic Image frames^ 
according to the output of said dbcrimlrYation 
maarfS. 

15. An apparatus according tod aim 14, further com- 
prising iran5it«ssion rr^ans for transmit ting each 
irr>age frame of an image consisting of plural im- 
age frames. 

1 6. An apparatus acoordirfQ to daim 15. wherein said 
transmission means is adapted to transmit the re- 
sult of discrimination by said discrimination 
means, together with said Image. 

17. An apparatus aoooftlir>g to daim 15, further com- 
prising: 

manual operation means for switchiitg 
said apparatus between a f ir^l mode capable of 
color image transmission ar>d a second mode io- 
capable of color image transmission; 

wherein said discrimination means effects 
discrimination in response to the operation of 
said manual operation means. 

1&. An apparatus according to daim 17, further com- 
prising display means for displaying whether e^d 
apparatus is in said first mode or in said second 
mode. 



10 



IS 



20 



26 



90 



3$ 



40 



45 



SO 



55 



19. An apparatus according to daim 17, wherein 
each of said first and second modes is deter- 
mined for an Image file consisting of a series of 
plural images; and 

said apparatus further comprising switch- 
ing means for manually switching said apparatus, 
for an image frame to t)e transmitted next in said 
first inode. between a mode capable of color im- 
age transmission and a mode incapable of color 
im^ge trarfsmlssion. 

20. An apparatus according to daim 19, wherein said 
discrfmh^tion means is adapted to effect dis^ 
crimination in response to the operation of said 

. switching means. 

21. An apparatus according todaim20»furthercom- 
pristng display means for cTisplaying wh eth^ said 
apparatus Is In said first mode or in said second 
mode, and also displaying, in case said appara- 
tus is in said first mode, the mode switched by 
said switching means. 

22. An apparatus according t)0dafm21pwhereln5aid 
display means ^ capable of further displaying 
whether a color image is actually transmitted by 
said transmission meansw 

23. An apparatus according io daim 1 0, wherein said 
counter mearis is adapted to effect an increment 
of the number of said color or monochrtMT*atJc im- 
age frames, in response to the completion of 
transmission of each Image frame by said trans- 
mission means, 

24* An apparatus according to claim 14, further com- 
prising: 

detection means for detecting whether a 
recwirtg apparatus, for recOTing the transmitted 
image, is capable of ooforlmage reproduction; 

wherein said dlscriminalion means effects 
discrimination acco«Yling to the result of detection 
by eaid detection means. 

25. An apparatus according to daim 24, wherein said 
detecftion means is adapted to detect whether 
said receiving apparatus Is capable of coaor im- 
age reproduction, by detecting a control ^gnal 
from said receiving apparatus. 

2& An apparatus according to daim 14, WT>erein said 
counter means Is adapted also (o count the sum 
of said cblor image frames and said monodiro- 
matic image frames. 

27. An apparatus according to daim 25, w^rein sakf 
counter means effects an increment of the stm 
of said color invage frames and said rnonochro- 
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matk: image frames. In response to the start of 
transmission of each Image frame by said trarw- 
mission means. 

2fl, An image communication apparatus for record- 
ing a received image* comprising; 

a) discrimination means for discnminaUng 
whether each received image frame is to t)e 
reGOr0ed as a color image or as a monochro- 
matic in^ge; 

b) recondrng means for recording said image 
as a color image or a monochromadc Image; 

c) detection means for detecting whether said 
recording means is capaCKe of color Image re- 
cording; and 

d) display means for displaying the output of 
said detection means. 

29. An apparatus according to claim 28. wherein said 
recording means is adapted to supply phjral re- 
ooiding agents, and said detection means is 
adapted to detect the presence or absence of 
said plural TBcording agents- 

30. An apparatus according 10 claim 28, wherein said 
recording means is adapted to supply mutually 
cSfferent pKjral recording members^ and said de- 
tection means is adapted to detect the presence 
or abser>ce of. a specified one among said plural 
recording members. 

ai- An image communication apparatus for transmit- 
ting an image, comprising: 

a) manual operation means for&v/itching said 
apparatus between a first mode capable of 
color image transmission and a second mode 
incapable of color image transmission; and 
' b) display means for displaying whether said 
apparatus is In said first mode or in said sec- 
ond mode. 

32. An apparatus aa:ording to dalm 31, wherein: 

each of said first and second mode is de- 
termined for an image f Be consisting of a series 
of plural Images; arrd 

said apparatus further comprising swit^ 
ing means for manually switching, for an image 
frame to be transmitted next tn said first mode, 
between a rrrade capable of color image trana- 
mission and a nmde incapable of color image 
transrrussion. 

33. An apparatus according to daim 32. wherein sakJ 
display means is adapted to effect Hrst display in- 
dicating whether said apparatus is in said first 
mode or In said second nwde and, in case said 
apparatus is in said f vst mode, second display in- 
dcating the mode switched by said swOching 



means. 

34. An apparatus according to daim 33, wherein said 
display means is capatile of further displaying 
5 whether a color image is actually transmitted. 

35l a color facsimile apparatus mduding means for 
courrtlng colorandrnonochromatlcimageframes 
to t>e either recorded or transmitted. 
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recording of a recoivod irrtage, there is disaimi- 
nated whether the received Image is to be 
recorded as a ctJor knage or as a monochroma- 
Uo hnage, and the number of color image 
frames Mi the mimt»er of monochrpniatic im- 
age frames, recorded or to be recorded, are 
separately counted. Also there is discriminated 
- whether the image to be transmitted is a color 
image or a monochfomatic..inage. and the num- 
ber of color image frames and the mimt>er of 
monochromatic innage frames, to be transm^ 
led, are separatel/ counted. Also displayed is 
the mode capable of color image transmisston 
or the mode uicapatile of color innage transmSs- 
elon, and. at ihe reccnnng side, there is dis- 
played the presence or absence of cofor vnaga 
produdng abiTtty. These featuies enable effi- 
cient handling of a mixed Gte containing color 
knages and monochromatic images, and the 
operator can be assured of smooth operations. 
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